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(54) MANUFACTURE OF SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To form a buried wiring 
stably by suing a high-pressure reflow method. 
SOLUTION: A contact hole 4 and a wiring groove 5 are 
formed in an interlayer insulating film 3 to form a dual- 
damascene structure, than a TiN/Ti film 6 is deposited 
over the entire surface, and an upper aluminum alloy 
layer 7 as the material of a buried wiring a deposited on 
the TiN/Ti film 6, such that the thickness of the layer 7 is 
three times larger than the width of the wiring groove 5, 
thereby a bridged structure is formed at the portion of the 
wiring groove 5 and the contact hole 4. Next, a high- 
pressure reflow is performed using an inert gas to fill the 
inside of the connecting hole 4 and the wiring groove 5 
with aluminum alloy. The interlayer insulating film 3 is 

then polished by CMP(chemical-mechanical polishing) method, etc., to be exposed, and a 
buried wiring is formed in the inside of the wiring groove 5. Also, in order to form stably the 
bridges structure of wiring material at a portion connecting the wiring groove 5 to a hole for 
forming a pad at the end of the buried wiring, at the connecting portion or in its proximity, a 
dummy pattern is formed, or a plurality of contact holes are formed at the bottom of the hole 
for forming a pad. 
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\.^t>^^^^7')\'^-7iyly (Dual Damascene) 

(i^^JU5i'-7->> (DoubleDamascene) Titfc'fJiiT' 

?.) *iaB$ntt,i^. c©-r^TJV'i?'v'>>ffi©-'e«J 

^0 1 4~I12 1 CCtS-T, 

[0 00 3] C©r *r-'V5^-7>'>SCCtel.>-C«, 0 1 

Paiffii^M <i<^-rn^>ian^-i±-r) tim-fitifcmm o i-t 

KT®A 1 -^fBSS 1 0 2 C©T)1A 1 

IBS 1 0 2 ^S'^ J: CCJlF^ife^M 1 0 3 ^EKI^b/c 
C©BFBl^iltJi 1 0 3 ±fc y -f X?IK: J; 9 

Ell 5(C^7^-rJ;^'fC, C©Pi?:=^ h^^'^"> 1 0 4?rv 
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1 0 3«:R I Ea^C<!:tCj:0i-;'9'>i^t^. 13^?ilO 
7^fl5fiST*<, C®tg. Ill 8CC^n-r<t^K. Ui^^h 

Adf->i 0 6^^4-r^„ cnKcfc-o-c. g^mio 

5*jJ:f>-iB«»l 0 736iJi5fiR3ne. cn^ro^mi 
0 5fcJ;yfiHifSi»l 0 7*>e.&S«S«:f'*T;l'5^^i^ 
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[0 00 7] ■fUti'h. Sf, 0 1 9«:;r:-rJ;^K:. ± 

a© J: «c L-c^rBiite»Jg 1 0 3 <.mmii lobioxu 
lafivHi 0 7^ffMb/cfi. ig*^*ictoc»-c^ii«cwi 

^\t^-^> (T i ) )igte^i>'gib5^5?> (T i N) 

naycRsaib, Tift>''«'JT>«^ji'<tbT®T i n/t 

{C±®A l^ei 0 g^fiSM-r^o C®<!:^. c®± 
HA 1 1 0 9*siE«l?t 1 0 743J;J>'S!^L 1 0 5 
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^-C«lIV:7 0-^Prt«:PatfT>>l':3> (Ar) ^ci© 
q[^tt^X%lSE-C3®A-r i «:<t »3 ±Ji A 1 

<o COJ; '5iCL'C, 02 OiC^TJ:'5iC, i^^l 0 

I'is^^mmii 1 0 5©rtsi5«cA 1 -^^^^K^aii- 

[00 09] C©tg, IJilx-iiCMP (Cheroical Mechani 

cai Wish) wji^ic^K). mmimmi o 3*5fstH^ 

S*-C±eAl^®10 9teJ:C>'T iN/Til^l 0 l 
8 0 . IHi^if 1 0 7 te J: Ummi 1 0 5 CDgP^« 
J1<Da555'©±®A I^^10 9teJ;O'T i N/T i P 

mi 1 l*5g^?Ll 0 5=&/fU-CT)iA 1 ^^E^l 0 
[0 0 10] Ji(_h©J;'5^:*)I';:7p--S*fflC»fcf'^ 
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mil 0 5 op^mc&tim^^mb-cmi^&^^'iy^ 

^2.fftc@H,^?i 1 0 7 isi:ammil 1 0 5 ©±g|5*l2iK 

«^-c^3^, F^gpiCTP-f F 1 1 o^mtinrczfv 

m2 2KS^-rj;^{c. Igmi 0 5©g|5^-eiB^«f4*5 

c©J;0)5:J*^Kli, ig0E©:FfStt:«/:^-C±llA 1 
SI 0 9©±ffl^tlD)IL./ciL.-C4>- Se^TilOTteJ; 
0'lSi^7L 1 0 5 (0}HUicwmm^-\r^^c%mr^^t 
iii-v^rsi^K S/ii. ilS©SB^«iSCctet>-r. iSiE'J:? 
a-S=£S«t?L©a*iii^©*icaffl1'-5«^icJ:fc,'<, 
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±4. 5<gJMT©^JiKfi£R^S' 

[0017] c (D^m<om 2 (ommt. wee o-m 

©«ii*ftKfct-^-r. a«?)ii*se^0fiW©iB^it<i:« 
i*iA^ees©*ffi©^-« F?gfiSffi©?Lt©sssta5^5-*/c 

!o ^^at-r-s-b©-?:**. 
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ti|5]-©;^S5rWT-So 

[0 0 19] c<D^mom3<D§mit. -^fivyu-m 

©|!ij*:^i*«cfoi<^r. asf)iiif>i5i^©*S©^-« K?fJ)j£ 
ffl©?L©]Sg|5K«|^©MM?L^ff5fi£-r 2. J: ^icbtcCt 

[0 02 0] C(D^m<^W3(D§im(D—MMnMtiCio\.^ 
[002 1] C(Dmm<om3(Omm<Dtf}MfJ:—^WBM 

[0022] i:©^?^5ctei>-c, m^ih^^MBiSmo 
@BIIW4t L.-CB, TiVS-'i'A (A\) . M 

(cu) . iR (Ag) . # (Au) *fcB-ene.©^# 

[0 02 3] ±m(DJ:'!>icm^SritcC(DBm(Dmi<D 

40 i6B^{c«j:.S¥^{*^g©li3S:^Stc*$t,>r«. aa>jii5f 

m^r^mmcommn^^^o) 3 {gJi<ji©)«)?«:fi5tM 

X^V-^i^^M'&mfS.ri>Cti)^X^^. C(Otctb. 
©fSf c?SII <; 7 a - =&1f ^ c t {c J: 9 . S5«^©rtSP«c 

[0 02 4] ±M©«fc^«C^JSStifci:©l6IB©^2© 
|feBg*/£i«ll3©*?S«cJ;S*#»Slg©$!{i^*ftKfc 

^S©-'-; f FBfiSfflC^Li ©Sig^iP^* fcB^©itt^f k: 
50 ^('5->'-c5?->*fl5^L. *-St.i». Sfeii^ie^©* 
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[0 02 5] 

com 1 (ommsfm^cj:^mmwms(DmMyji£^7no^ 

JCTMA I ^ia«2 *?fMb/cm. C(DTIf A 1 
ief«2^S'^i:'^5C|?i^t^®<t^'»J^> (S i O, ) M 20 

;^h7>;^^> (^T^^-ifT) COUi^Xh 

cots. ccD^i^x^/^•^^'->^K^**r^o Ktboxg 

itm4<DS&im«0, 3 5 Mm. ^^ti^R^^ 1 . 
OMml?*-Bo ^/c. iES?«5<D*St^m«0. 4 M 

[0 02 7 ];^CiC. a2{C7j^TJ:^fiC. i^S^ 

m^cm9L\tm9-i^^2. O nmCDT i 

BOnnKDT i NK^i&XiSllib. Tia^^*UT^^;^i 40 
UTOT i N/T iM6^ffJ^T^c COT i «CDRSIg 

A r ^ffll^ ^(DmM.^ 1 0 0 s c c m. Kti^ 
0. 4Pa. DC>'^7-^5 kW. tt^a^?aS^ 1 5 
O'Ci:^-^^ */c, CCDT i NM(D^IKCC^*5t^^^^^'*^ 

(N, ) <t<D^g^;^?;^^flB^.^ Cti60A r ;y'XfccfcO' 
N, :^7X<D8fe**^*l**^30 s ccmfccfcO^S 0 s c 
cm. E;b=&0. 4 Pa. DC>'^•'7-*5 kW. SSJH3 
l^aS^l 5 0-Ci-r^o 50 



[0 02 8]?lt^C^r, mUt. WK^ct3(c:foUr. 

^sn-r^o cc-c. co±JiA i^jfToMii^^ies^ 

«5<Di|ii3^)^0. Aumtlh^t^^t. CcDiJfAl^ 
^ll7(7>MmiCCDi|iSCD3fgibT 1 2 0 0 nm^L-T 

maiOcfc^Cc. lfi^^54dJ:t>'®^^?L405B 
^WJ^KDSI5»CD±lt A 1 7 l3:tS<DXS-CBfc*3 

^fc^. m%o:>mmm.(om^tmu o coxji a i ^ 

HM;tfX i A r ^Olj^^ 1 0 0 s c c m 

iU. I±:^?^0. 4 Pa. DC>'^•*7-€rl 5 kW. 
SP^.fiS^4 0 O'Ci-r^c 
[0029] fei±0 J: ^ bTiSim^ n/c±Jl A 1 

-C. ±ax(D<fc^5CC<D±BA l-&^7CDfiSMB^^^« 
«JjnlSSa^4 0 0°CiLri^'E)CiCCcfc:0. AlcDV 

[0 0 3 0 ] ;X^c. i^»^CcgfM5n/cl^i±';:?n-*^ 
rtrs i SSI o^f*^A 1 -^^osi.'^.i^^^rsn^u 
r±®Ai^e7^«gl3(^j:i>b»:^b3-^. cottW.r 

r^A-T'SCiic^^iHA I 7 (Diffi^SOH 
F8^ji^^3#ruKo co^X^^cv-c. 03 



u-^^(0-^^^miht. \ 0* Pat^±. S 

«ttii»sst^4 5 0 '•c. nmi^ 1 ^<b-r^o 
[0 0 3 1 ] :xic. m^\tQUY>m^x^^ mmmm 

3:0^^ffiT€>^-C±JiA l^]17*5j:0'T iN/T i 

m^^mmv. iai?«5*jj:o^^m4(Das^t^37fogp 

5><D±11A l^^J17*5J:tXT i N/T iM6^^£-r 

^„ cn^cj:->r. H4 0c^'rci;^cc. ie^«5(D«P^> 
S«S7L4;&:rM.TT®A i^ie^2ccm5n 

cr)CMPffiiCj:^W^cD^frO-^J^W'5i. fF^E 
;l3^1 OOg/cm' . ^^CDIUKIK^SO rpm. W 

KcDHK^t' 3 0 r P m i W^>'^* F i 
tiSUBA IV. y^-^U-iUT^iNH, OH-^->^ 
T':7:r-AFS^y:^^WO*>©^ffltv S£«*100c 
c/mi niU. WigaS^2 5 --3 0 'CiT^. 
[003 2] ti±(D J: ^ JC. C 1 <7)^»SICC J: ti 
JiP.TOJtM3tcjgJ^7L4*5j:0'iB«»5^^6^cC^7^ 
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<Dmmm^ t L r ±Ji A I 7 5 ©HsO 3 

A 1 7 Wia^?t 5 te J; i>'««^?L 4 ® iP^-C5^«: 

4Bj;yfS^?L40W8|5«:A 1 ^^*%^«c^il-r^c i 

*5r-#s. -?-b-c. com, ±)1A l^^feIt7fcJ;a' 
T i N/T i)li6©^f;sa5^4K;*^?>«:iKj:»3, a 

[0 0 33] S5~07»CO^BJ©ll2©^ff^JS«: 

B. |15CteJ;O'05D»en^tlS5 A©B-B^. 
C-C«fcj;C)fD-DSCC?&'.-C(DffMll?rn^t-. * 
ft:. 136 A. B16B*5J:!>'06C(J«tl^txa5B. 13 
5CteJ;C>'ll5 DKm-rS(tlT®0. 07 A. 07B*i 
j:UfS7C«-en-?'*l05B. SSCteitXiaS D«C*t 20 

[003 4] c(om2(omm^MKis\.>x\t. t.-r. m 
ti *-c3fM$nfes xmm lisccorsA i^^ 

1 2 ^RSIII-r S, U V 7 w XfSfc J:0'i ? 

IS 1 2±{C. iSJg* 1 3 feJcOVS "J F?fJfi£ffl©?L 1 4 <!: 
5 t(C>^t)EB■r-5Ji5«(D^'i^^^''^•f- 
lygl 2 5r0r^-^3S"CX7^>i^O> |g«9»l 3. 
K}f5fi£ffl®?Ll 4teJ:t>'i^5-''-'*^"-> 1 55:JfMb 

Ji^BSffl®?Ll 4©^1-a5t^5->''5d'->l 5±il3«im 

1 3©JSBI50S»K?L*J^)S^*a5^«^®^^'^*^^ 
Ui?XF>'-;iJ-> (H^-tf-T) ;£«;vi^^:7 -^-XSK 4 

1 2 ^HSj:- ^> '^'■> FffJjSfflWTL 1 4 

4©-S35*, iB^iSl 3i«^?Li©^It©^5iR- 

[0035] ;i<:«c. ^ 1 ©wgjf5Jiiisi««c or. 0 6 
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T i N/T ilPl 6 5r?efiST?>o -XJC, m^*, m 

0. T i N/T i^l 6±CC^fj^lJCu^0. 5%^^ 
/c±^A 1 1 7 C C-C. IS 1 ©^ 

JfJ^ipHatC. C©±J1A 1 -^^m 1 7 ©MWWi^Sl 
1 3©iS©3{SJi(±«cS^. ^f*e(]{c«. 
iil 3©iliiA50. 4 Mm-C&Si-r^t, C©iJlA 1 
■^^Bl 7©]!iil«-?-©iS©3{SJil±iLri 200n 

[0 0 3 6] C©i#. C©±J1A l^^l 7(i. m 

icm^-c. c©i^2©^jf5^5i:M>-c», le^mi 3 

F5{$fi£ffl©?Ll 4i©«ieSa5»©fi^«:- 13®?^ 
-y<iJ->l 5?:JfMt-Cl,^S©-C, C©±liA 1^^ 

m 7ti- I^s*5«l?l![^c^^tt-^. lesa^i 3<b^^••:' m 

B)tffl©?L 1 4 i ©S^SR^tCfe U-C U 

[0037] ^ 1 (omtkmrntmrnic ox-^b u 

^a-^rtf^citcifj, ±®A l^^l 7^>;:7a 
-5-a-CBHi^?S 1 3 , «fS?LteJ:^>v^• FJ^fi£ffl©?L 1 

4^A l■^^■C'^«■t•S• 
[ 0 0 3 8 ] c ©f*. m 1 (omn'Bi&tmmic lx, m 

^tiCMPffitc J: 13 , Iife^*6«t)g 1 2 *t?Ji 
® A 1 1 7 *5 J;t>-T i N/T i M 1 6 «:W^-r 

^. cntcj:-,r. 07{c^-rJ:5«:. i5«»i3©rt 

gi5ccas?)iA^ies 1 8 ^mm^t ^ *>«c- £:©a*3i 

) ^B2i^ 1 8 ©*^^^' ■:' F 1 9 ^Jf^-r^o 

[0 0 3 9 ] W±©<fc^5^. C©ll2©^J^^tC<*:ti 
ti. Se^iil 3 FffJ^©?Ll 4i©«i^SP^© 

jfi^tc a/ ^ -^^ -> 1 5 C <t«c J; 13 . 

ai*ii*i2^SJl5£ffl©lS^1*f*<!^ L.-C±MA 1 1 

yi>j{m^mfSiLic<i.\ i2i^?t 1 3 t^^y memo 

?L 1 4 <!:©gfi^gP^{CteC^-c4)':/U v t^J^tt^SStT 

-?:?f 5 C itc J; O . le^ii 1 3 y FJfJfi£ffl©?L 1 
0 4 <!:©»ig^a5^>«C'b A 1 ^^*^±K^«-rSC t*S-C 
^L-C. C©?^CC±)iA l^^l 7teJ;0'T i 

N/T 6©^^SI55>^l**^*^<!^'^<fc*^^ 
iii^^'iBi^ 1 8fcJ;a*^©^S®''-? H 1 9 ^JfMTS C 
i^s-C^S. t^-htciO. ±MmithX(om«)&c^m 
mi QisJ:tf^<D^^<0^^y F 1 9i^^UXmm-i> 

[0 04 0] @8~01 0{3:C©l6?8©l^3©^J®i^^ 

{cj:5#^<*^S©^^:^'S^*'^° ^5"^^ asAi* 
50 8 B, 08CfcJ:J>'08D{3:'€-n-en08A©B-B 
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*/c. ^9 A, 09Bte«fcO'll9C«-?-n-etl0 8B, 

[0 04 1 ] c©ii3cDSiMJ^.«:*$c»-c«> tr. m 

D*T)1A l^^ia^ O.T^ii-r) SrflJRSStifcS i 

s i o, m<o^ '>rJ:mfs^m■m 2 ^sas^s. -xtc. 1 
^2 2tcie,«j«2 3*5j;t>'^^-:' mim(DiL2 A=^m 

C ®?L 2 5 rtfc ^ 5 -> 2 6 =£Ji?fi£-r 
[0 04 2] ^2©»5jfJM<!:|3]«k:b-r. 09 

{C7i^-rJ;^4C. ^aascT i N/T i)12 T^rJfJfiSL/fc 
a. mtfCu^O. 5%^^/i:±JiA 1^^2 8 4 

A i^®2 s(Dmmitmm:m2 sotscDstgwJiccjM 
^. Mwmm. m^ii. ffi^»2 3®i>B*5o. 4<im 

i|ii©3fg«±<bLr 1 2 0 C nm«±it-2.o 
[0043] C©<i:t> CCjiJlA 1 ^^2 8(3:. ^ 

2omm^tmm^. ieija»2 3tej:t>'*cDjBgi5«cjf5 

2 4 t<D^mUW^^l2 5 ^ffJfiSO, C©?L2 5 ^KSa 

mm\ 'i<omm.m>mw^m2 2©±s<ti5i-ia3© 
[0 044] cots, m\<DmMiWitnw>ciy-c. m 
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fiSI-^ii c©«i!&3i*ffiSl2 9©*SS©-'-« f F 
3 0 

[0045] W±©<fc -5 C ©^ 3 ©*Sfe0^CC<J:n 
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M^?»2 3©ltlS<!:^^•f Fff^JSffl®7L2 4©teiOtprao 
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6*}f5g6u-ci,>s©-e, mzo^mmtnwm^^ 

[0 04 6 ] HI 1-01 3«CO|6?«©^3©^ff$ 

mx.i:^'^mw^<o^'nm^ni-f, ^c-c. mii 
SI 1 B. 01 icte<fco'iii iDti-e-n^nai 
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1A©B-BJ«. c-Ci^teJ:0'D-D^(crflo-c©»i 
aa^iSf. HI 2 A. ai 2BteJ:CK01 2C 

it^u'eumi IB, ail cteJ:t>'0i 1 Dccm-r 
mmm. si 3 a. mi 3Bisj:i>mi 3c»-en-e 
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[0047] c©^4©^]!ifeff5M{ctei^-cii;, ^T, E 

a Jn-tiT) ■cmt>tircs i a«3 1 ±{cT)iA 1 -^^mw. 

32?:}^fiXbfcm. C©T)iA l-^Se^3 2 5rS^J: 
•3° )ir^iffiiS)«3 3KSEi^m3 4*5j;C?A2' KflJ»?&ffl© 

?L3 5 ^mmt^, -^xic, >; v v ^ is*? .tD-'x ? 
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